The plasmid mediation and transmissibility of heat-stable enterotoxin production and multiple antibiotic resistance have been demonstrated for Escherichia coli 078:K80:H12 epidemiologically incriminated in a hospital outbreak of infantile diarrhea. The conjugal transfer of a 67 x 106-and a 30 x 10V-dalton plasmid was associated with the transfer of resistances and enterotoxin production, respectively. Using antibiotics to select E. coli K-12 transconjugants from a onestep bacterial cross, all of the monitored resistances were transferred concurrently, and 36% of the resistant transconjugants produced enterotoxin.
The plasmid-mediated nature of important properties of enteropathogenic porcine strains of Escherichia coli has been well documented (23) . These strains contain plasmids that code for the production of heat-labile (LT) and heatstable (ST) toxins (Ent), the production of hemolysin, and the possession of a protein fimbria (K88) associated with the ability to colonize the porcine small intestine. More recently, Ent plasmids have been observed in strains of E. coli isolated from stool-specimens from ill persons (21) , and these, as well as the porcine, have been characterized by deoxyribonucleic acid (DNA) sequence homology and compatibility with other known plasmid groups (10, 22) . The human strains of E. coli used in these investigations were usually LT-ST-producing organisms because the LT-ST isolates were more clearly defined pathogens. The ST-onlyproducing strains were known pathogens in piglets and calves, but their role in human illness had been uncertain until 1975, when STonly-producing E. coli were shown to be associated with diarrhea in travelers in Mexico (18) .
Earlier studies of the transmissibility of enterotoxigenicity depended on the antibiotic selection of the total recipient population and the assay of this population in a ligated intestinal loop that detected enterotoxin production at a minimum transfer rate of 0.02. This method had the obvious disadvantage of detecting only autotransmissible plasmids, which may or may not describe the Ent (21) . Using the resistance determinant mobilization test, Skerman et al.
were able to select for only those recipients that had successfully conjugated (transconjugants) and thereby increase the frequency of Ent transfer to 0.06 (21) .
During an outbreak of intestinal illness in the nursery of a large children's hospital, an ST-only-producing E. coli was isolated and epidemiologically incriminated (R. W. Ryder, I. K. Wachsmuth, A. Buxton, D. G. Evans, H. L. DuPont, E. Mason, and F. F. Barrett, "Infantile diarrhea produced by heat stable enterotoxigenic Escherichia coli," N. Engl. J. Med., in press). The epidemic strain was serotype 078:K80:H12 and possessed a distinctive pattern of antibiotic resistances, including chloramphenicol, streptomycin, sulfathiazole, tetracycline, ampicillin, carbenicillin, and kanamycin, with which enterotoxin production was always associated. This association led to the investigation of a possible "epidemic plasmid" and provided the necessary markers to select resistant transconjugants from a one-step transfer experiment.
There is considerable controversy about the exact nature of an E. coli "infant diarrheal" enterotoxin (2, 8, 13, (5) , and antibiotic susceptibility testing (1) were used. All strains were assayed for LT in the Y1 adrenal cell tissue culture (4, 19) , for ST in infant mice (3, 14) , for a more generalized, culture-stimulated diarrhea in infant rabbits (9) , and for invasiveness in guinea pig eyes (20) . Isolation procedures and laboratory methods are described in more detail elsewhere (Ryder et al., in press).
The recipient E. coli K-12 was a lactose-negative derivative of the AB1157 subline, resistant to streptomycin (200 ,ug/ml), nalidixic acid (NA) (40 ,g/ml), and colicine b, and was obtained from Transfer studies. Table 1 presents the results of one experiment and shows that transfer was detected with each antibiotic in the selective media. Antibiotic susceptibilities of the transconjugants showed the uniform pattern described in the donor, epidemic strain with the exception of NA resistance already chromosomally determined in the recipient E. coli K-12. The resistances appeared to be determined by one R-factor. The production of enterotoxin (ST) was observed in 36% of the R-factor transconjugants (Table 2) , whereas the R-factor and Ent plasmid transferred at respective frequencies of 3.5 x 10-) and 1.3 x 10->.
Transconjugants. Culture supernatants used in the infant mouse assay were heated, and six twofold dilutions were prepared to compare the quality and quantity of donor and transconjugant enterotoxin ( Table 3 ). The data show that ST production in the transconjugant was equal to or greater than that in the donor strain and that both toxins were indeed stable at 60°C for 15 min. No transfer of antibiotic resistance or enterotoxin production was detected in experiments using only medium II.
Plasmids. The clinical isolate TX1 possessed 67 x 106-, 30 x 106-, and 3 x 106-dalton plasmid species. The R+ transconjugants contained only the 67 x 106-dalton plasmid, and the R+ Ent' transconjugants contained both a 67 x 106-dalton and a 30 x 106-dalton plasmid, indicating that the 30 x 10-dalton plasmid carries the gene governing the production of the ST enterotoxin. Figure 1 illustrates the electrophoretic migration of DNA isolated from the E. coli K-12 recipient and transconjugants. DISCUSSION Although rectal isolates of enterotoxigenic E. coli are uncommon in the United States in a healthy or hospitalized population without gastrointestinal illness (14, 24) , there is well-documented evidence of increased occurrence of multiply resistant, R-factor-containing enterobacteriaceae with the increased use of antibiotics in hospitals (7) . This study demonstrates the transmissible nature of an R-factor for multiple drug resistance and of a plasmid mediating ST production in E. coli 078:K80:H12 epidemiologically incriminated as the cause of infantile diarrhea in a hospital nursery. There have been at least two other nursery outbreaks associated with a specific serotype of E. coli in which similar resistance to multiple antibiotics was noted (2, 15) ; in one the resistances emerged after oral neomycin treatment of a strain initially resistant only to sulfonamides (15) .
The significant number (36%) of R+ transconjugants that received Ent and the relative ease of this one-step transfer caution against the indiscriminate use of antibiotics that might select for this organism and lead to widespread distribution of enterotoxigenic strains in areas where the antibiotics are used. We hasten to emphasize that most transfer experiments with and without the selective pressures of antibiotics have been less successful and may be more representative of the rate of transfer of other Ent-containing E. coli (21) . Resistance to ampicillin, carbenicillin, kanamycin, streptomycin, sulfathiazole, chloramphenicol, and tetracycline was transferred from TX1, TX85, and BC regardless of the selective antibiotic medium used and was found to be mediated by one 67 x 106-dalton plasmid. When the same bacterial matings were performed with selection of the total recipient population, the frequency of transfer of Ent+ or R+ was too low to be detected. These laboratory data suggest that ST production is not mediated by an autotransmissible plasmid.
Previous studies of LT-ST-producing E. coli of human and porcine origin have shown the Ent plasmids to be an homologous population of approximately 60 x 106 daltons with similar polynucleotide sequences and guanine + cytosine mole fraction. The ST-only-producing E. coli were porcine strains and contained a heterologous population of plasmids (10, 22) . The reported heterogeneity may not reflect the type of Ent plasmids associated with ST-only E. coli causing human illness. ined possessed pili that may aid in colonization of the small intestine (Ryder et al., in press); antigenically similar pili have been shown to be mediated by a 60 x 106-dalton plasmid (6) . The finding of pili without the apparent "colonization plasmid" raises many new questions, including the possibility of gene translocation. Its role in pathogenesis is further complicated by the discovery in pigs of phenotypically specific host susceptibility to the K88 fimbriae (17) and the discovery of an alternative pathway for colonization when K88 is not present (11) . The pili may or may not contribute, along with antibiotic resistances and ST production, to the overall survival and virulence of this epidemic strain of E. coli.
